A model for dosing gentamicin in children and adolescents that adjusts for tissue accumulation with continuous dosing.
The pharmacokinetics of gentamicin were evaluated in 50 children and adolescents during a multiple dose course of therapy. Parameters of a 2-compartment pharmacokinetic model were derived from serial serum concentrations and urinary excretion rates measured for up to 11 days following the last dose of gentamicin administered to 10 of these patients. These parameters were used to simulate changes in serum concentrations and half-lives that would occur during a standard 6-hour dosing interval with continuous dosing. The data indicated that the half-life for decline in serum concentrations after the first dose was 76 +/- 8% of the half-life at steady-state, and that the half-life after the fourth dose exceeded 90% of the steady-state half-life. These underestimations of the steady-state serum half-life were incorporated into a 1-compartment model to simulate steady-state peak and nadir serum concentrations by using pharmacokinetic parameters measured after the first dose of gentamicin administered to 40 patients. Steady-state serum concentrations predicted by the true 1-compartment model and by the adjusted model were compared with concentrations measured at steady-state. The concentrations predicted by the former model were significantly different from and consistently less than measured concentrations. Concentrations predicted by the adjusted model were not significantly different from concentrations measured at steady-state. These data indicate that the new model offers a simple and more accurate method of simulating steady-state concentrations from pharmacokinetil for individualising therapy.